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Abstract

Desertification and desertification are important and fundamental issues facing humanity and affecting
various deserts. The purpose evaluates and analyze comprehensive strategic desert management in order to
preserve and restore desert ecosystems in the Ardestan region using Landsat satellite images and the SWOT
model. In this regard, statistics and information were collected using documentary studies and field visits,
and data on the required variables were also collected by completing a questionnaire. The questionnaire
guestions were divided into four parts, the first part related to the respondents' individual factors, the second
and third parts related to internal and external factors affecting comprehensive desert management,
respectively; and the fourth part related to the level of knowledge about the region's natural resource
activities. The data in the questionnaire were measured and evaluated quantitatively and qualitatively with a
rank scale based on a four-point Likert scale. Statistical samples were randomly selected from 35 people in
the statistical population, including experts and indigenous people of Ardestan city. The validity and
reliability of the items were also examined and confirmed. The results showed that the highest variable of
awareness of the desertification category was related to natural resource activities with 22 items and
Cronbach's alpha of 0.81 by the respondents, and the lowest awareness was related to the rangeland
management category, where the variable of external factors affecting comprehensive desert management
was used with 23 items and Cronbach's alpha of 0.77, and the variable of internal factors affecting
comprehensive desert management was used with 52 items and Cronbach's alpha of 0.80. Also, vegetation
cover was examined at 8 points between 1984 and 2018 using the NDVI vegetation cover index, with the
highest and densest vegetation cover corresponding to the period of 1984 and the lowest and least dense
vegetation corresponding to the period of 1992.
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Extended Abstract

Introduction

Our goal is that in order to deal with the phenomenon of desertification, the factors that cause it should be
known and then measures should be taken to deal with it. In this research, discuss the effects of appropriate
strategies in the field of comprehensive desert management with the aim of preventing desertification. One
of the most valuable national resources of any country is its natural resources (12). Today, the discussion of
natural resources and environment has become very important (9). Desertification and desertification are one
of the most important and fundamental issues facing mankind (3). About 80% of Iran's lands are located in
dry, semi-arid and dry and semi-humid areas (15). According to UNCOD estimates, the expression
phenomenon threatens more than 785 million people living in dry areas in the future (10). Desertification and
land destruction have caused major problems all over the world (2). Natural regeneration is realized based on
management practices (4). The most important effective factors in desertification and desert expansion in
each region are human and natural factors (1). To use the models in other regions, their indicators and
criteria should be checked (7). Biological control is one of the effective methods to prevent desertification
(14). Major processes of desertification are influenced by climatic factors (11). In order to identify the
obstacles of all-round development in such areas, it is necessary to know the processes of desertification
(13). It is necessary to obtain detailed information about the nature of these sources and their changes (5).
According to UNCOD, the phenomenon of desertification causes the destruction of natural ecosystems (8).
No specific method has been proposed to classify the intensity based on the entire desertification processes
(6). Researchers are trying to choose species that have the ability to resist and prevent erosion in harsh desert
conditions (16). Therefore, dealing with it is one of the most important national and regional programs. The
purpose of this study is to investigate the factors and characteristics of desertification and its strategic
management in recent years in Ardestan city of Isfahan province.

Material and Methods

In order to evaluate and analyze the comprehensive strategic management of the desert, we are looking for it,
considering that the previous models do not have the necessary comprehensiveness for this evaluation, to
establish this evaluation comprehensiveness with the SWOT method. Also, let's bring the ambiguous points
with the opinion of expert experts and local people in order to carry out this research, questionnaires were
prepared and adjusted, and these questionnaires were prepared based on the statistics and information
required by using books, domestic and foreign magazines, theses, scientific and research projects, the
Internet, collections of articles from conferences and seminars. The questionnaire questions were divided
into four parts. Interviews were conducted with experts of natural resources, agricultural jihad and native
people of the region. Data and information were prepared in person, directly and randomly by asking
guestionnaire questions from the statistical population of Ardestan city(Fig 1) which included experts and
local people (35 people) and after the information extracted from the questionnaire, internal factors
(weaknesses and strengths) ) external factors (threats, opportunities) were determined and to ensure and
adapt the designed questionnaire to the local conditions of the studied area and also to the quantitativeness of
the data obtained from the rating scale and based on the four-point Likert spectrum (low, medium, high and
too much) and as a result Cronbach's alpha has been used. Data analysis was done using SPSS and Excel
software (Table 1, Fig 2). According to the type of data, the NDVI index was used to evaluate the vegetation
cover, which compared the data related to the vegetation cover from 1984 to 2018(Fig 3). Also, ArcGisl10
mapping software was used to prepare the vegetation map of the area (Table 2, 3, 4, 5, 6,7).

Results

The group of respondents from Ardestan city had more knowledge and awareness in the field of
desertification and forestry. They believe that the phenomenon of desertification has a great effect on
participation, economic status and also the security of settlements. This awareness was more in the fields of
the success of logging projects in restoring the desert ecosystem, the level of awareness of mulching plans,
the level of awareness of the balance of livestock and pasture, the level of awareness of sowing in pastures,
the level of awareness of the protection of rangeland species and the level of awareness of soil erosion
control plans. It seems that the influence of the awareness of the users on their participation in land reform
and restoration plans is a necessary and important part of the success of the projects.
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Discussion and Conclusion

According to the obtained results, the strategy of this research is aggressive. The results of this section are
consistent with the findings of Santarem et al. (2020), who stated that ecotourism has the potential to
preserve the desert biome while supporting local cultures, traditional livelihoods, and sustainable
development. The results of the research show that the current state of comprehensive desert management is
proportional to its capabilities and potential talents. Also, the existence of expert staff in the field of natural
resources and the quantity and quality of executive management projects in the field of natural resources
with a weighted score of 0.083 were among the most important strengths in comprehensive desert
management. In addition, extensive land use change with a weighted score of 0.091, destruction and
destruction of vegetation and the number of users with a weighted score of 0.083 were the most important
weaknesses of comprehensive desert management. The development and access to academic centers with a
weighted score of 0.210 were the most important opportunities and the setting of a development plan based
on sustainable development with a weighted score of 0.172 were the most important threats in the
comprehensive management of desert in Ardestan city. Therefore, using opportunities and strengths for
better management of the desert should be prioritized.

Keywords: Comprehensive desert management analysis; SWOT model; Evaluation of desert areas;
Ardestan city

z 52°0'0"E 52°30'0"E 53°0'0"E z
(=3 1 o
O - b O
P o
< <
o T o
\/\
\\

\ =

3 o

{ B’

<

o

\\\
Ardestan |
z ) | z
o : [ |2
o | | o
) \ { ™
‘\
z ) B =
o Q S o
27 ' B
™ p— %)
© \ / ™
0 10 20 40 60 80
[ e eees—— )

1
52°0'0"E 52°30'0"E 53°0'0"E

Fig 1. Location of the study area in Isfahan province
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Table 1. Relative frequency of knowledge of natural resource activities
Relative abundance
Row Items Low Medium High \H/?QK sxAverage
1 Your level of knowledge about safflower planting Haloxylon sp. 12 5 2 0 1.47
2 The success rate of shale embankment projects in stabilizing Haloxylon sp. 7 4 5 0 1.57
3 The success rate of agroforestry Haloxylon sp. projects in restoring desert ecosystems 8 5 6 3 2.52
4 Your level of knowledge about mulching plans 8 8 2 1 1.78
5 Your level of knowledge about aerial seeding 9 9 1 0 1.57
6 Your level of knowledge about windbreak construction plans 12 5 2 0 1.47
7 Your level of awareness of the balance between livestock and pasture 8 8 3 0 1.73
8 Your level of knowledge about grazing systems 12 7 0 0 1.36
9 Your level of awareness about sowing seeds in pastures 6 13 0 0 1.68
10 Your level of awareness about precipitation storage in rangelands 10 8 1 0 1.52
11 Your level of awareness about the livestock grazing season 11 5 3 0 1.57
12 Your level of awareness about rangeland species protection 8 9 2 0 1.68
13 Your level of knowledge about soil erosion control plans 8 9 2 0 1.68
14 Your level of knowledge of flood control and containment plans 10 8 1 0 1.52
15 Your level of knowledge about aquifer recharge plans 13 6 0 0 131
16 Level of awareness of multifunctional watershed management cooperatives 16 3 0 0 1.15
17 Your level of knowledge about waterway and river stabilization plans 11 7 1 0 1.47
18 Your level of awareness about the wild almond planting plan 11 8 0 0 1.42
19 Your level of awareness about revitalizing hillsides with tree species 16 3 2 0 1.47
20 Your level of knowledge of native tree species 11 7 1 0 1.47
21 Your level of awareness of imported tree species 12 7 0 0 1.36
22 Your level of awareness of how to protect and control planted areas 12 7 7 0 1.36
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Fig 2. Respondents' level of knowledge of natural resource plans
Table 2. Threat ranking (T) and their weighted score
Weighted score Rank Threats (T)
0.093 5 T1- Ecosystem destruction by extra-regional invaders
0.122 3 T2- Extra-regional cultural invasion
0.0107 4 T3- Climate Change
0.0107 4 T4- Extra-regional migrations
0.057 6 T5- Political instability and changing global policies
0.138 2 T6- Economic instability
0.057 6 T7- Ecological instability of the world
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Table 3. Opportunity Ranking (o) and Weighted Score

Weighted score Rank Opportunities (O)

0.138 4 O1- Formulation of cultural annexes to the program and development

0.122 5 0O2- Setting a development plan based on sustainable development

0.107 6 0O3- Development of ecological annexes

0.154 3 O4- Ecological progress and development

0.068 9 O5- Attracting foreign investments

0.068 9 0O6- Attracting tourists from outside the region

0.080 8 O7- Access to demographic, political and industrial hubs

0.080 8 08- Development of scientific and research towns

0.080 8 09- Development of industrial estates

0.172 2 010 - Technology and Information Development

0.210 1 0O11- Development and access to university centers

0.138 4 012- Benefiting from modern agricultural knowledge

0.122 5 013- Benefiting from modern knowledge of animal husbandry and livestock breeding

0.093 7 0O14-Ecological NGOs Activity Level

0.080 8 015-Amount of activity of knowledge-based companies

Table 4. Ranking of weaknesses (W) and their weighted scores

Weighted score Rank Weaknesses (W)

0.055 6  Existence of natural hazards -W1

0.083 2 -Existence of destruction and destruction of vegetation W2

0.083 2 -Number of livestock farmers and natural resource users W3

0.068 4 -Encroachment and seizure of national lands W4

0.0901 1  -Extensive land use change W5

0.083 2 -Excessive water extraction W6

0.075 3 -Excessive and unprincipled grazing W7

0.049 7  -Uncontrolled extraction of soil, sand and construction materials W8

0.049 7  -Accumulation of waste and construction debris W9

0.044 8  -Unprincipled development of W10 mines

0.044 8  -Unsustainable nature tourism W11

0.062 5  -Wrong customs of urban and rural life W12

0.033 10  -Ecosystem destruction by the fire process W13

0.049 7  -Ecosystem destruction due to harvesting of products (by-products, pharmaceuticals, industrial, etc.) W14

0.044 8  The existence of private-public conflicts in the areas of ownership, management, and exploitation - W15

0.055 6  Unprincipled development of energy transportation and transmission networks -W16

0.062 5  -Lack of waste and garbage management W17

0.049 7  -Lack of management of sewage and effluents W18

0.038 9  -Dispersion of settlements and population centers W19

0.055 6  -Low employment rate of W20 materials

0.068 4 -Increased vehicles and pollution W21

Table 5. Ranking of strengths (S) and their weighted scores

Weighted score Rank

Strengths (S)

0.068
0.083
0.083
0.062
0.033
0.068
0.075
0.075
0.075
0.062
0.044
0.068
0.055
0.044
0.029
0.083
0.055
0.068
0.038
0.044
0.075
0.044

ONONWOUIFRPOOODUITWOBRANNMNNWORAERERPEFPW

-Administrative organizations in the field of natural resources -S1

-Existence of expert personnel in the field of natural resources -S2

-The presence of experienced personnel in the field of natural resources S3

-Land Resources S4

-Existence of four environmental reserves and protection zones S5

-Implementation of S6 desertification projects

-Existence of regenerable pastures S7

-Implementation of watershed management, rangeland management, and forestry projects S8
-Implementation of national land protection plans S9

-Protection of the cultural heritage of desert ecosystems S10

-Existence of S11 communication networks

-Existence of systems for evaluating and monitoring natural resource projects S12
-Information and Security Infrastructure S13

-Ability to attract government and private funding in the ecological field S14

-Ability to attract unapproved credits S15

-Quantity and quality of management projects implemented in the field of natural resources S16
Quantity and quality of education and promotion -S17

-Evaluation of organizational and staff performance in the field of natural resources S18
-Quantity and quality of recreational, cultural, and sports centers S19

-The existence of various mines S20

-Correct culture of using natural resources S21

-Physical expansion and development of cities and human centers S22
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Table 6. Determining the strategy for each group and the reasons for their selection

Reason for strategy Strategy Group
Si3 Oy  Targeted delivery of lifestyle modification programs in information technology systems
Su. S 039011~ Encouraging domestic investment with regard to the local workforce and industries with potential
Sg-Sg Oy,  transferable lands.
S10-S13- 0.-0 Building a public culture for the correct use of technology by teaching solutions through existing
Si7 ™24 information technology infrastructures.
S»-S3 Oy Preparing mining instructions, including exploration, extraction, and mining centers, using specialized
personnel.
S»-S3 0O; Identifying multiple areas for landfilling waste and construction debris using specialized personnel
S»-S3 0, Preparing tourism guidelines in line with the sustainable development plan using specialized personnel
s, 05-04 Holding regular monthly meetings of managers and officials in the field of natural resources and

attracting their active participation for division of labor

Szés3és4' 05, Increasing supervision over the exploitation of vegetation or attracting specialized labor SO
5797

s 0 Upgrading the natural resources administrative system from an administrative system to an operational
1 11

system - in person

$1-5.-S: 0w-011-0 Employing efficient and interested per§onnel in natural resources with the necessary ability to monitor
1728795 M5THITM 4 and protect natural resource areas and implemented projects.

011-01,- Implementing natural resource plans towards biological restoration and strengthening progressive

0,3-0,4 coverage, and avoiding showy and organizational work

Considering the distinctive characteristics of desert areas and desert facies, tourism development

S8'59'510

S10 06012 planning with emphasis on the ecosystem
S,-S3-S1s 016013' Improving the quality of natural resource projects by employing specialists
14
Table 6. Continued.
Reason for strategy Strategy Group
Communicating the proposal and drafting of the city's development plans to the competent
Wis 0:-0; it ; ;
authorities for implementation
W 0 Organizing extension training classes for operators using the capacity of universities and
3 11

natural resource specialists.

Wiy, O Lifestyle modification using information and communication technology

W 0.0 Providing lifestyle change education content by arranging contracts with experts in socio-
12 87714 economic and ecological issues

Wy 035-019  Preparing training and legislative guidelines using by-products

W 0 Conflict cases should be resolved quickly by using complementary cases with natural resources
15 13 experience and judicial credits for natural resources.

Increasing and implementing participatory natural resource projects instead of non-

participatory projects

Proposal to develop guidelines and a law for coordination between the headquarters and public WO

relations, using the potential of the Ardestan Administration Council

Development of self-managed recreational and sports centers with appropriate city facilities

W13 012' 013

Wig-Wao  01-0,-05-O4

Wi Os allocation

W, 0 Using modern agricultural knowledge in the design and implementation of irrigation systems
6 12 and surface correction

W, O Using modern knowledge in animal husbandry and developing industrial units and

transforming traditional exploitation methods into industrial ones.
Wiy 0, World registration of desert cultural heritage for its preservation and continuous use
WarW. 0+-0::-0 Valuing all eco_s;_/s_tem elements{ such as Wa'ger and soil, to increase public attention to their
e $HLTMI protection by utilizing the potential of university centers and research centers.
W 0 Training cultural missionaries and influential individuals with educational outreach programs
u ! on natural resources
Wy, 0, Directing cultural resources to sustainable development infrastructure such as lifestyle
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Table 6. Continued.

Reason for strategy Strategy Group
S-S T T T-T Setting a city development plan based on sustainable development using the capacity of the
23 57677778 city council and using specialized and experienced personnel.
Using the interaction of city organizations and departments to prepare cultural annexes to the
S1'88'810'816'818 T2 plan
Se-Ss T,-T,  Improving the way natural resources are exploited by amending extra-regional permits
Managing climate change and drought by reducing people's dependence on natural resources

S16 Ta through programs such as home production, handicrafts, and tourism. ST
s T Implementing educational and promotional programs, preparing brochures and reminders
e ! regarding etiquette at the wrong level
S Te Increasing the self-reliance of economic systems in the region by involving all social strata.
Si7 Ts-Te-T;  Training intelligence forces and upgrading tasks from single-dimensional to multi-dimensional
Si3-S14-Si5 T, Attracting irrational credit by granting land concessions
Wiy T,-T,  Attracting foreign investment in manufacturing and processing industries
Preparing instructions for the extraction and exploitation of soil, sand, and construction
W8 Tl -
materials
Wy, T Equipping and launching a municipal wastewater treatment station
Putting proactive and preventive management on the agenda instead of reactive and crisis
W;-W, T, ] . .
management in reducing hazards such as erosion.
Wa W T Gathering of livestock farmers and revoking pasture permits in high-risk areas, creating WT
3-VV7 7

employment in livestock and agricultural processing industries

Wiy Ts Combating land grabbing cases by reducing trial time and public announcement

W, T Monitoring and controlling the extraction of water resources by employing talented personnel
6 5 and training personnel and information infrastructure.

Implementing rangeland restoration plans by controlling factors of destruction and excessive

WZ'W7'W13'W14 T7 graz i ng.

Table 7. Results of area measurement of vegetation density classes in Ardestan basin in terms of km’

Total Dense Ordinary Thin Thin cover No cover Year
10594 - 971.9 5509.5 35.88 524.5 1984
10594 - 56.7 1253.9 5368.5 3914.9 1988
810594 - 417 136.7 3996.9 6118.5 1992
810594 22.22 105.3 1484.7 5486.1 3490.6 1998
810594 27.8 75.6 694.4 5729 4067.1 2002
10594 - 404 126 5350.2 5077.2 2008
10594 28.1 73.7 4823.8 2813 46.1 2014

10594 13.4 411 5023.8 41171 22.5 2018
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